y+e -8 +V+V.
(i) The so-called "urea" process, in which neutrinos are emitted by nuclear transitions. '~'T his process depends only upon the observed nucleon-neutrino coupling, while all those which follow take place only with a universal Fermi interaction.
(ii) Neutrino bremsstrahlung'~" e + (Z, A) -e + v+ v+ (Z, A).
(iii) The photoneutrino or neutrino Compton effect4:
y+e -8 +V+V.
We add two new processes, which are the subject matter of this note': (iv) Pair -annihilation neutrinos: + e +e -V+V.
(v) Photon-photon neutrinos:
1. P+P~v + v2 . P +g~P + V + V.
The energy lost from finite regions due to processes (i), (ii), and (iii) is not important for temperatures below 10" K. For most densities, and for temperatures around 10"K, processes (iv) and (v) are considerably more rapid. These last two processes involve direct neutrino emission from black-body radiation itself, mediated either by virtual electron-positron pairs or by the real pairs present in thermal equilibrium.
In spite of the more complex graphs which describe processes (v), they reach importance comparable with the simple process (iv) since the available energy in the center-ofmass system is typically higher, at least in the region of kT/mc'«1. The graphs for these processes are shown in Fig. 1 ; process (v, from iron to helium is reached at 5x10'-7x10"K.
In view of the high neutrino emission rate, the first mark of supernovae might be high neutrino flux while the surface of the star has yet shown no sign of this sudden internal collapse. At 7 =5&10"K, the neutrino flux from such stars will amount to 10" neutrinos of average energy
